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(54) INTERFERENCE EVADING METHOD FOR NC MACHINE TOOL 

(57)Abstract: 

PURPOSE; To reduce a state wherein a machine 
enters an alarm state and stops operating while 
improving the safety by evading interference 
between operation parts of the NC machine tool. 
CONSTITUTION: While the NC machine tool is in 
operation, future tracks of plural operation parts 
in shapes that are previously set in an NC device 
are found (step 1) and an interference area where 
the future tracks of the operation parts cross 
each other to overlap is set (step 2). The priority 
of entries into the interference area is confirmed 
before the respective operation parts move in the 
interference area to make an operation part move 
in when it has top priority or stop before entering 
the interference area when there is another 
operation part with higher priority; and the 
operation part is allowed to move in the 
interference area when having top priority after 
the operation part having the higher priority exits 
from the interference area to eliminate interference (steps 3-7). 
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«5»fP*ffiti-5 J: 5 ft C t £'>ft < -t-5. 

to**o»f^»o4-ao«u»*«sSELrfift 

«©0.KWT^Lft<ft!K «Hlltt*-#K< fto 




mum i ] =?m-*TMm<ai(*w**mm*n 

■ONCXfflWrtfcJBVvC, 

(citAi-5«^)ii^^«i8UT, mmftzw&ftmm* 

tSlt &4#$t fct«NC Xffti»tr*5 H S ^||S[§Hb6r 
* © Jn X:/ n ^ 5 A n y * £ L r * 

*o»f^f8ffl4«oiwii**», ««s©»rfH»©*« 
€*i«j&f-aii:*#«i-raiii*JSiE«©Ncxfp 
it LT*s < r t Zft®. t -r a m*m i x r* 2 ib«c© n c 

XfPWWCjs it 5 =F*0®*fe 

«f«fci-«»*«lXtt2lB«©NCXfHM*t*i»t5 

[i*#»5] ipxsbf^^©»f^aii 

ti-5»*HlXf±2B«©NCXff»»K»»tS : F* 
[0 0 0 1] 

imm±<Dmmftm £©»(««, nc (mum m 
«»©Ncxf^««u:*5»t5iWb^*^*©»fWiai± 
©T*iaa*ifeKH-r*. 

[0002] 

(MC) , NC7 5-f;*tt*©NCXft^!*J#«»Si 

aqxfcttfflsjvc^s. me.©Ncx#««tt, 

UrfS«UfclPX7 p n^5A^fTi-5ii(c c ti) > X 
»^33ft-&«©«-iMH»©ttffMi»Lr«i4JlIXft 

[0 0 0 3] Wx.t£NCMm*. NCSfl^jDXyo^ 
5AfcLfc#oT-i^©lEl^tf*©±R©*4^fl 

(z*ifij) ©#»i. 2J«s£©x, Y^ft (z*rtKt 
a£-f5ffirti?s:v>KifiBiEi-5 2*i«a) *ev^z*Ki^ 



M, JLWtt*©jtoXMfrfXftMit*T?iba. 
[0 0 0 4] *LT. i©i5 4NCXf^l«©lPXii 

£©i«siift, axxm©sitft ( apx«*©i**ft** 

it*, S.o«lf|©jfc*: (&Ufltt) t>S*3;h,-cv*5. t 
©fcfe, 1 ^©xf^»»fc*»©*K»fMBi^*^»©lb 
fls»*SRtt fctiTti i? . *©»f^5PI±#llif^+fc ; F* 

5»*ua**>5. tr-c, r.*ie>©«rfis»fcHje«*5v* 

tt»msPI±© ; F*ft^as'^U *»fcT*t-SElKr 

fp*ffftb*sj:5cufc'b©t>fca. Nest 
WSE5ffilt£ilrt t**s*>5 i=F*li»©fc»T5-A« 

[0 0 0 5] 

^ , B^7A©iKfi 1 ^W3fe'f, lnx^-e&^«^©ipxsr 
«K<STi-Si*K» lPXWH-©*llki»s^CSi:V^5IH 

[oooe] r©»Htt. r©.k5fcfH»MWrt-*fc 
»fc4S*tfct>©-C*0, NCXf^««ict3(-t5#»JJ 

[0 0 0 7] 

*tt©*6««©»fP»fc»oNCXtN«*t*svNr, 
±E©B»*»«i-Sfc», RoiiJMHUHKrtt* 

»m»©*<ve^»N c SWCKS LT *> Sfctfrc© 
^ft©W»Sr*», *©*ft©»ffl»©4*©IW|;aJ>fc 

[0 0 0 8] Lt, ±IS£»#i»X1ET$ig«(Cit 

AT%mc&^&mmzmAi-z&%M&ziimLx, 

*©»m»©«jfe»tt«s-#Kv^fcttJlA4*. ffi 

[0 0 0 9] NCXfMHfc©»^«ft±CT»«**R 
*t5B, NCS6WS«ffl1'©*nx^ , n^9A«r*«[^ 
ny^jtelE*L-C*ft©»fTO©^«©IU»**». * 



«ft)«£&K£LT^ft^#*l£f*, *»ro»f^fS*$T 

o c&m&sritE < «£■*- s t ± v \ 

[0 0 10] 

©*fcfflT^g^*<45*T?!#«iS*8©-T?, wiim 
rtw*asftf^«ri*jh-t-a i 5 ft 1 1 #*»t^* < ft 

A**»*l»III«aH(-e*>S. 
[0 0 11] 

[**M HT, £©5^©£*fl*Hiiifca6<5vvtA 

5 n c mm<D-m ^i-mu^wjmm-^h s. 
[0012] ^.tmmt^x.m(D±m^mwim<oNcm 
*©anxfi[«fti£©««Htr*)»>, -*r©*»tirffi* 

10©*«rF#-Ofc«»Lfc±iBll»lc, ±«i* 
Sivr*?), CO*l±i^l4B*l4v^liffl1h- 

[0 0 13] £©£**Ui|lIlEa&te3E*3;h., i>o± 

ft, aw*-*-* 1 I***? Kl OfcHfcSft-C*©* 
#fateiflB:iSft-o*5. *©33*^<-^i i fcf*, Hi 

H$©£*©<f»^&Rto©ffi«fc;if-f }rfy*Sa. 1 

[0 0 14] ?3W*-<-.*i 1 Wi^btciXYx-^/w 

itt^-f 3 X 1 *UM*Y 1 IfcfyfRj <$c5*X 1 StfY 1 * 
ft) fciffltt<**l::EK3;lx-c^S 0 ^LT> ^cxYt 
-y/H 3W4, H^LftV^XKttfflf— #JOT 

y i Hm-9—tf*-f&xm 9tizwm#ntt ktixts 

9, *iiBlcJ:oT33**.l4t^c!9*Xl*rtJK«e* 



[0 0 15] *r©aW*l 4ta, (H^»^J-C 

us*) oflBdi*^*>a-^f k 1 5Rzmmm 

©«n?tt3fl) ©EHEXR- 1 6 X ltfcfrfateafefTfc 
Y 1 ^ftK3fS©BIH-T?«**tfc*!)f4-Wfcii-CV^ 

So *&fc, aw*-«-* 1 1 nzmmtevrnmoii 1 

7Sr@iSLT*5i!), i©1¥ffi;rJW*l 7fc, (El 
*©«■?» 5*) ©ITMlXfflWXjU 8*. Zltt* 
l&lKMfrKX l IfeSffifcjJfjgomii-eifcgJ: 5 fcERS 

*vo*6. £©xai 8tt«*.tf K!>as ^i/hs** 

f?©tt*HiMEXAT?. XA1 8r*ISWEL.ftv>i9S, ftifrr 
afrffiiW^'Y y ^ *ixfc!7-^©lBrtEK:J; DJOXbT 

ffi-efcSo 

[ 0 0 1 6 ] K 1 0 ©aW*"*-* 1 1 ©¥SfT«i- 

tt\ Wffixtt* 2 o ^ z i w t attfrfc z 2 *fc*i«aat«r 
iitES£i-5X2* (xiistafetf) *isifcjf«wiBfc 
Hrt?>*vr*s9. *©»»£** 2 ofc_hitL;fc±*i 
*WW ffiX$ft t ttilcMft LTfcftBiaW* 2 2 #K 
itbJh-Tv^. -?r©*frpi?3W*2 2tct*, KU/w, iy 
K$/vfti*©»* (■*©*tt»H:3*) ©fB*f0|gX 

[0017] Wffi±«l* 20tt> Z 2 H«1h-#*-* 
L-C*35*Z2*lWtWte*X2*|«Jfc, **b«lBfje:* 

*tTy K/i^e-^fciotgHESiia. r©lTE±*i&© 
Hffiaw*i 7fc»9ftrt6*bfcx*i 8fcioraox 

4fc1fEJDXffl©XAfctt9ttftfc 
^^(CioT^Xl-SCttBlfg^foSo 

[0018] ^©Ncteai^ffiffiLr, %mvm<Dv- 
9 (a D ° a ) *jpxrsfctt, ^*^#^!isf^, xtticii 

L-CifW K^y>» 1 2(C^ K**r*=F*W**r 
*T*©7-^S-|hHES*, ^14Hl»i*[S]R 

OTitt*[S](c^ib$^-c, ^jcftUf+rtfe^fc/^ 
M 5ScioTJlffi©§)ffl*PXSr, 
telftl 6«r|lHES*T^rPl©?LKItinx««rfi : ft5 
tims, fI±1^2 0*X2t*|6lM 

«X*2 3tio-C?LWlt^s/^§J9^©*XSrfifft 
5rtfc-e^So 

[0 0 19]^©f, Wffi^ltt* 2 0 fc*jj*Z 2 *[RjtC 

^ft^^rwcex*©^^ 2 i -cr?-^ ©flflSgp^ 
4 y z&m lt, 1 4 frfcisx i jjmc&m®® 



-3- 



t.(ov-9(o^.m\,^v9iryh^b. *lt, 
Wffi£»-& 2 o £irffi3Jtt£ 1 7 fcahiHi-sfltfM* 

[0 0 2 0] CONCj&aS-d&lvr, JWoiSl 

tiimvmftbtix-mmm-rzsu ^ i s jurats 
Hie, *ai^tt-&2 0Xtf*iii-#fc«Hbi-5f- 

+ y*2 1*:WT5irBi£*, Xtf*rft3J*£2 2i:* 

9, Bfl^fcrftfecMfflfcliai©?* 
«83iLsfev\t 5 fc£©»HfcJ:a^#lEl*S:fT* 3© 

[0021] %mm<o#<{ h7y> 3 1 2 1«» 

Hfffi^tt©^*:/* 2 lJcJS^ixac-^ 

(4, ia mm) tTtfi-ar-ifcioraoxsiia© 

U inx^^-ictt^L-cttvit'Sv'xo-e, ^miK 
©#*©««*«£"*-«£ i#T?*S. Sfefc. Jul** 

[0 0 2 2] Rfc, ^©NCMflB©*!*!*;^ h-efc2> 

icoNC^Bfi, CPU££tr>;*7 1 AIBWtt4 0, ^ 
n^5AA#flU 1, ^r-J|?-K4 2aXy^yf4 
2bif-f^7'W4 3*Ix.fclM4 4, tOAU 
;&S!l«l«B4 5, ^ASJil^n^A^t!) (RO 
M) 4 6, mx^n^9A«MiW|J4 8, ^X-^l2tS 
£B4 9, ^WffiWx-^^la1«1-5RAM5 0, flPX:/ 

p^?A*aaaj5 1, #px»mtiij»gi$5 2 
*©anx»fftw»» 5 2^uri2 v±mmM* 
timmmr*Mum 3 0 *w*n-5. 

[00 23] igftgfS Z 1 , Z2, XI, X2, 

y 1 ©4MWBf— #«hs3 1 zmmmw 
•rs&WinttmMmtoa 2, (itt&tfWEx- 

M) ©* tfV h';^—9 3 3 ^KSbSW-f 5* f v K/i- 
^-*ffl«»g|S3 4, AiWHri'lf (#x-:t>©& 

6 5. 

[0 0 2 4] i/^7 t A«|«B5 4 0H:, :oNCS|4# 
^7^*aaifl5 5 1 i*fCflIX7'n^9A|Mft«4 8(£& 

ilftSJifcinxT'n^^Aowffj, g&, gft«©«H, 
AW*W#|rtt4 5fc^uriMHi4 4©*-#*-K4 2 
aXIWyf4 2 b^&of-iS'WcAMO'T 
^TV-M 3^©JPX7*P^9A-€-©m©«^tB8-f 
5&3, A)Xn^<H«ffi5 2 fc*KapX^n^?A«« 



U4 sfc&mzhx^zMx.y'vyyMcg^^xms} 
U3 osrftfp$*-rNcanxs-fT*5fcft©«ya'Sirsr 
frfc5. £©*Wfc«3Ti«lHBfcHr5^t> 

[0 0 2 5] T'n^AA^SlU 1(4, 0-«5©:/u ^7 

Aft&mm [s*y=*>m izx^xftf&zntctnx-yv 

7Pyff^^8B (FDD) t£)£X 
feSo SM4 4I1 NCiPX&tT&S^S^-^-K 
4 2 a*>5V>H:;*>f y^4 2 b a>e>»^»^ftff *V\ 

3&r5R©A*«fPt» ^©*f^S4 4-efT*5. 

[0 0 2 6] AW*ffl»SC4 5(4, r«i«4 4©df 
-#-K4 2 a*,5l^yf4 2b^?,fflj|^A 
*©*UWJ, **9 f -^E1t«4 gicrdW^ixfc^y 5 - 

5„ ->7fA*Jiffl7 , P^7A^^y4 6tt, r©NC 
3fi«©Illf^«riWlP-t-4fc»tV^7 l A«IlrtB4 0©CP 

[0 0 2 7] glfc/n^Sy^flU 7tt. t«4 4 

i^-CSPX^n ^? A©flM**rf?fc 5 fc»©«^t?fc 
5. apx^n^5A»«WB54 8tt» AA7J$4 
l^bA^7^*lfcAPX7°n^9A, feSl^g!^!!;/ 
75 Vi/g(54 7-C^UfcJPX7'c2^7i>.Srt&W1-SR 
AM-?fe5. ^y ? -^iait§B4 9(4, »f^K4 4©7 f 
^^^W4 3{c^$*5=8-aeOf f -^Srfti(ft-t5tr 
?Ky^*S (VRAM) T'&S,, 
[0 0 2 8] RAM 5 0(4, APXtC^ffi-T 5#X* 07 
-/w) ©9 f -^-^S-a©HlJH-fes'h^-^*«:E«-i-S 

£fT* 5 »ffSi5©*l^-a^r, ft fe WtJC-©*ttff«©» 

(Of— 9% r<73RAM5 0fcfE*£;h/5. **5> #PX:/ 
n^?A|&if|^4 8fc^y f -*lB1S«&4 9<i>, i©R 
AM5 0©|B««l:^jte^&tttfrH**ffl-t5r fc# 

[0029] ::t-, z.(ommc£?>^»®mirm<o& 
***«©»fpfr, ii«7P-ft-nafJSo-c 
Rwra. ±sfiLfcNc«aK©Nc««as«i^*Bi*M- 
st, ^ y-f \x^-m-^m&.<o^wk(om>m 

©^■*©W»*»WLT*». ^fy^2-Ct©«[0 
»fP»©^-*©IU»«s>S£l6L-Cfi«S (T«?©^Btt* 
*>5) TMWE&KJW-S. r©tf, *B©»f^#^ 



OffiK (C*&*>?5a>*7-:cy? U MfFt^fc 
t 1 y :/ 4 -niz (DMftflKDT WmW\m A+5«jteWtt:* 

•^©Si^^tiiA^-yrSo *LT, ^yt/ST 

So 

[00 3 1]^r^4 ■c^cftf^asotfjfelWt*-* 

s^L, ^fflfck^*x-y^4^MoT«5fclt&& 
^s^-fa^ i©l$iaiT^#e&iIi®Lfcft#lHS 
Wt^-fa. 

[0 0 3 2] -?"C0^#ttl$*rv>S»)^(DflE5feII^ 
fflfc£>, *?v? V^ltoWmiSLV'f-^V 

«5fel«tos-#«i <*5^r 5 'y7 ^iIA,T*:©Ebfe 
flSt^aflW^itAS-fra. 

[0033] c©±5k, rwawfciaTtMHfifcSra 

#JBX:/n^?A*f&*+3|&fcH;, 
[0 0 34] ^t, flHweeoKSfco^rKW-*- 

[0 0 3 5] 04©(A)[i2»c5t;W z F#g L ^s/^^ : fT^ 
5»3\ (B)tt3»5cO ; F*^=y^*ff4 5»«'«)« 

2©4-«©W*2 a ti6S«36L-rSfta** (ft**** 

2 »3n© ; F#^5' ttfWBJl, 2©^co 
»la, 2 a lifftt* D , 3 ttjfifWSfclfc 

«©«Uft la, 2a riffittCft 5 , : THHS*tt£*W* 

4:4*. ■ trofcfWMWWl, 2 ©#tb;tfft£ 



[0 03 6] i!5«2*5n© ; F#^^s/^^J;<9^^ 
[HliS-ra^J-efe^, ^©W-C»»^«2#»^«l±5 

T Mtt 3 KilAiir-f KfltJht? S agg« d fcttT#*« 
3 J: 0 KM**-***. *^t?«ifellHft«r* 

BU ttffcft 2 <D2i&m/m 1 ± 5«5feWtt*i«V^ 

^5®v^{i^r-c#ihL-c#a-r5o *LT, aft 

a i #=?#mm 3 Lfc*ic»f^» 2 ^gH««fc 

iiA-rSo LfciSot, ttf^fUl fc»fP»2© : F*Sria 
[0 0 3 7] rcoj;5{-, SV>fc ;: F»i-5»*L#*>5* 
Lfc&«4 4£r&fflLT^fetS:£LT, RAM5 0C 
A©«flKtt«r^aRJ£LT*ja»fc<T'fe. «*©»f^ 

[0038] fctx.fi, ®6<D(A)\cfF-ti:5^ ®ft 

H6(D(B)iC^-f »^2i5f^3CAo 

fctt, ftfcflMW* 3 KAo fcJMHfo 2 K4BMt*t*> « 
fc*, »tK81l±flcjhLT»fNflJ2* z P8WI«3*»bH} 

3©a:Bff^iim-r5Rrt6ttt$>o, *«>»#ich:v^ 
1 0 0 3 9 ] *fc, m&ommw 5 %anx«f ©»fw» 

5Ki-*fc*v\ «U*« «*««miiai«t»«)iMWfr 
Jpx»«p-CffJhS*5i:, ffltlLfcy-* It* 

a *> a a» & *> a . 

[0 0 4 0] 3 JJctc©^^ y * Srffft 5 
0 7~09(C^-f<t5S-, HI2lC^LfcNCjSESC0Z 

1, Z2«i;£|rJ (Z) fc, XI, X2W^ (X) 
Yllfttnaj (Y) CQ3&7n£Hg£r, X-ZfB^Ofii 
Jfctfci Y- z¥ffi^©S»»tti: fcdtt-CT**^* f 
^-ra 0 rr-e, H4© (b) Lfc 3 ftsro^** 

*3«rX-ZJFififcS«Lfciii«*fe3 a^U Y- 
Z ¥ffi(cg;l; LfcffiffittSr 3 b . HT©RWr 
(±, :cl«3a, 3btT#WtV^. 

[0 0 4 1] r©#-e-(4, x-Z^FffiiY-Z^ffiro- 
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4\m 1 X\t 2 tf=F»m® 3 a JLtt 3 b ©KlWtr £ T t> , 

3 fcEsmj-cw^iHw* 3 ©e«r (#* LfcfHiMta e, 
4v>»&kt*«* 3 t3tA*ricfltjht?# 5E*»* 

[oo4 2] -er-c, M*.timfmi#x-zmBbY 

- Z¥ffi©Wffi-C#fcffi©»ffs» 2 J; 19 5fetdT^^ 3 
afttf3b©£flirK:#fc»£-fcH:, 3*5E£IWttBiffctt 
1 tfSftffcfflS 2 0 ifcfc&tt©^*** 3 ©»»£:»* Lfc 

±5 £*©***#«* 3 (3 a, 3b) rt-JtAS* 
5 0 ^LT, ft^e.^FtfttittS (3a, 3b) <Dftttfc 

MttSift'bttS (t<^<HfiS«3aXtt3b 

[0 0 4 3] H8fcjSrj:3fc»f^B5 2aSY 

-z¥ffi^tt*«^*W*©eMcaL-o^4^»3-fc 
i4, »f^2w**!3»56SM-eo ; F««*3oii:«rit 
ttSTvvfc^©-?, «4te^#ft©&JxT^fctttitf* 

©*s»»l-c, mx-\tY-z¥-m-?Tvmmh\zm 

A-fSrt^ifoSiSS, *©»^fcttfl«ir±mR©3& 
7c£liflr©^^«3fc^ALTV>4v>©t?rajgri4 

[0044]^LT > -hfcoiSfcWWltfifefcT* 
fftt 3 a &tt 3 b OW*OEi«C < 5 fc (0 8 
ffiO , ftfrUJ 1 fc«3t*^4*.6*b, Mf^RS 1 («©* 
4TW«3a, 3brt(^iiA-t-5o ^(om. 0 9K* 
i*i5fcY-Zipa<OT*««3 bf*re£fcjlAL"CV> 
§ ttfftffi 2 i: Mft o TT* L-C L * 5 J: 5 JL;t5 ri 5 , 
X-Z¥ffi-C}l»W2 i^L.-Cl^&VXD-C, 3&5c 

[0 0 4 5] l*»u »mBiasH9fc^-J;5Kx- 
Z¥S-Ct>^#«3 aOCttKK St, 3*5£SIBt? 
trFWWaoftitlcfcfcrfcfcjfcJ&o-e, ftftlWfc* 

09©Y-z¥ffiU::J8tt5.fc5H:> »fraii2 
CWlilctLSofcil^ti, -?:©¥ffiF*|-?S4fc{;£ 
3 r t tt4v»iflif* 5 ©-?, *©¥ffirtfc 

ft $BRtt*8W£1-3 £ i 5„ 
[00 46] 3fl&±©ttfHfcP#a©?»m 

£#1-5^1^ ra*fc«3fe)Rtt*»SLrftjte)Wfc 

2R7C©T#|5|»0»^i:|SI*t > ^©RfcSftfcftjte 
micJ:orf*«t^tO, Jpx«fw»^irftft 
fctt£4£5£5{c1-fttf<fc<,\ 
[0 0 4 7)435, T8^»«s*fc*5»«^SW 



wi-s. *»©s>ft^©5%tf£«©4^» 

fcLfcV^, ftfttt©fc3»fm^#«&&W5i[i5j 

5„ LfcriSoT, *©l%£;^#$W©S!fm^Sj£ 
SB8-et5„ ## (X, Y, Z) ©H^gglt©^ 

fc-e#5 0 

[0 0 4 8] Sblt^Ofcfct, «»ro»fpafc#u 

-C 2 £ 3 &5n©T8^:n y * *fffcV\ #K?»0I 
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